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Correspondence 
Limb Volume 
Sir, 
We read with interest the paper by Tierney et al. 
entitled "Infrared Optoelectronic Volumetry, the Ideal 
Way to Measure Limb Volume". 1Although we agree 
with the importance of measuring limb volume in 
routine practice, we are concerned about hese authors' 
interpretations of the results. The optoelectronic tech- 
nique is not a new method, and the following ref- 
erences 2q are some of the previous publications not 
cited in the above paper. This method has been criti- 
cised, 5 but these arguments were not discussed by 
Tierney et al. Briefly, the optoelectronic device meas- 
ures a segment of limb volume, excluding the foot, 
in the horizontal position. This position is not the 
physiologically functional position of the lower limb, 
and the volume of a limb in the horizontal position is 
obviously different from its volume in the upright 
position, especially when patients have venous in- 
sufficiency, which is often the case when this method 
is used. The authors state that correlation coefficients 
are unsuitable for comparing the agreement between 
the values obtained for the same parameter using two 
different techniques. Despite this, they presented three 
figures based on this unsuitable methodology. The 
statistician cited in reference 8 of the article by Tierney 
described an excellent method of solving this problem. 6 
The water displacement device costs only £500 ster- 
ling, is suitable for patients with leg ulcers as it is 
sterilized before use for each patient, and only requires 
a single measurement, instead of three performed by 
Tierney et al. For all these reasons the water dis- 
placement device remains the "gold standard" in its 
field. 7,s 
P. Prollet, F. Meunier  and I. Lazareth 
Paris, France 
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Authors' Reply 
Sir, 
We would like to thank our Parisian colleagues for 
their comments and for drawing our attention to pre- 
vious work which a computerised Medline search had 
failed to locate. In fact, our paper rises to meet the 
challenge of Vayssairat that these newer techniques be 
directly compared to water displacement in a com- 
parative study. The title of our paper was originally 
chosen to encourage reconsideration of limb volume 
measurement rather than to claim absolute superiority 
of the optoelectronic method. However, our data 
shows that the Perometer ismore accurate than indirect 
methods and comparable to water displacement. 
The present device can measure limbs only in the 
horizontal plane, but we are currently working on a 
modification which would also allow measurement in 
the upright position. However, the difference in limb 
volume between horizontal and upright positions, due 
primarily to partial emptying of the superficial and 
deep venous systems, is less than 100 ml in normal 
individuals. This difference would, of course, be 
greater in patients with venous insufficiency. However, 
this volatile component of leg volume does not con- 
tribute to true leg swelling which is due to an increase 
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in leg volume independent of venous volume. We 
believe the horizontal eg volume obtained with this 
technique to be at least as informative and, perhaps 
preferable to, upright leg volume as measured by 
water displacement. 
Both Bland and our correspondents emphasise that 
correlation coefficients only indicate how closely in- 
dividual data points lie to the "line of best fit" and 
not the extent of agreement between two different 
measuring techniques. We share their concern to an 
extent, and used two limits of agreement graphs in our 
paper. However, application of simple mathematical 
principles to the "line of best fit" will in fact indicate 
the level of agreement: he equation of the line (y = 
mx +c) yields the slope (m) which indicates the level 
of agreement between the techniques and is in- 
dependent of the correlation coefficient. Provided one 
is aware of the shortcomings of correlation graphs, we 
still believe they are more familiar to most readers 
and represent a useful way to present this type of 
data. 
We repeated each measurement three times with 
each technique, as we do not feel that a single measure- 
ment of leg volume is adequate regardless of the 
technique used, particularly in a comparative study. 
However, while repeated measurements with the Per- 
ometer equire only a few additional Seconds, we have 
had several problems with water displacement. A
considerable amount ot time is spent filling the water 
bath, waiting for equilibration, and emptying and 
sterilising betwee n patients. Furthermore, some of our 
elderly patients have great difficulty in balancing with 
one leg suspended in the displacement tank. While 
the precise cost of the Perometer remains to be de- 
termined, the savings in technician time (one of the 
most expensive components of any departmental 
budget) should easily compensate for capital costs 
over the lifetime of the device. 
Economists have long ago abandoned the original 
"gold standard" in monetary exchange. Perhaps the 
time has also come for those of us interested in leg 
volume measurement to do the same! 
S. Tierny and P.A. Grace 
Limerick, Ireland 
Carotid Surgery Trials 
I wish to congratulate the Neurosciences Trials Unit 
at Edinburgh for an excellent systematic review of the 
evidence of local versus general anaesthesia n carotid 
endarterectomy. 1 
The authors conclude that the potential benefits of 
local anaesthetic surgery could be large and that the 
only way to answer the question is to perform a large, 
well designed, randomised control trial. They estimate 
that 2000 patients will be required for such a trial 
which would therefore require collaboration by most 
centres performing carotid endarterectomy in the U.K. 
and Europe. 
One of the claimed advantages for local anaesthetic 
is preservation of cerebral autoregulation. Those sur- 
geons who perform surgery under local anaesthesia 
claim that this is the reason why there is a reduced 
stroke rate. However, it is likely that any improved 
cerebral perfusion associated with local anaesthetic s 
intimately related to systemic blood pressure. Patients 
undergoing surgery under local anaesthetic have 
higher systemic blood pressure, probably due to higher 
circulating levels of catecholamines. This may be why 
the myocardial infarction rate is higher in the local 
anaesthetic group. It is well known from transcranial 
Doppler studies that middle cerebral artery velocity 
is highly dependent upon systemic blood pressure 
during carotid endarterectomy. 
Therefore, any randomised control trial of local ver- 
sus general anaesthetic will need to address the issue 
of systemic blood pressure and cerebral perfusion. 
A general anaesthetic that maintains ystemic blood 
pressure at a level that prevents any reduction in 
cerebral perfusion might be as  good as local 
anaesthetic. There would also be an advantage of 
lower catecholamine l vels in both the patient and the 
surgeon! 
J.D. Beard 
Sheffield, U.K. 
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Authors' Reply 
Dear Editor, 
We agree that perioperative blood pressure control, 
and so cerebral perfusion, could be an important con- 
founding factor in any trial comparing carotid en- 
darterectomy performed under local, as opposed to 
general, anaesthesia. In the three small existing ran- 
domised trials, general anaesthesia was associated 
with a reduction of blood pressure after induction, 
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